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Abstract In recent decades, the rise violent phenomena in Brazil has reached epidemic proportions. However, the prevalence of domestic violence (DV) across different states in the country
is not well established. The objective of this study
was to describe the distribution of DV across Brazilian states from 2009 to 2014. An ecological
study based on spatial analysis techniques was
performed using Brazilian states as geographical
units of analysis. A multilevel Poisson model was
used to explain the risk of DV in Brazil according to age, sex, period (fixed effects), the Human
Developing Index, and the victim’s residence state
(random effects). The overall average rate of DV
almost tripled from 2009-2010 to 2013-2014. The
rate of DV in Brazil in the 2013-2014 period was
3.52 times greater than the 2009-2010 period. The
risk of DV in men was 74% lower than in women.
The increase of DV against women during period under study occurred mainly in the Southeast,
South, and Midwest. DV was more frequent in
adolescence and adulthood. DV is gradually increasing in recent years in Brazil. More legislation
and government programs are needed to combat
the growth of violence in society.
Key words Domestic violence, Spatial analysis,
Epidemiology, Multilevel analysis

Resumo Nas últimas décadas houve um aumento epidêmico da ocorrência de fenômenos de
violência no Brasil. Entretanto, a distribuição do
padrão de violência doméstica (VD) nos diferentes estados ainda não está bem estabelecida. O
objetivo deste estudo foi descrever a distribuição
de VD entre os estados brasileiros de 2009 a 2014.
Estudo ecológico utilizando-se técnicas de análise
espacial. Os estados foram utilizados como unidades de análise. Modelo de regressão multinível de
Poisson foi utilizado para explicar o risco de VD
segundo idade, sexo, período (fatores fixos), Índice
de Desenvolvimento Humano e estado de residência (efeitos aleatórios). As taxas médias gerais de
notificações de VD quase triplicaram de 20092010 para 2013-2014. A taxa de VD no Brasil em
2013-2014 foi 3.52 vezes maior do que em 20092010. O risco de VD em homens foi 74% menor
do que nas mulheres. O aumento da violência doméstica nas mulheres ao longo do tempo ocorreu
principalmente no sudeste, sul e centro-oeste. A
VD foi mais frequente em adolescentes e na fase
adulta. A VD tem aumentado gradativamente nos
últimos anos. O governo brasileiro ainda precisa
avançar em termos de legislação e planos de ação,
no intuito de combater o crescente problema da
violência.
Palavras-chave Violência doméstica, Análise espacial, Epidemiologia, Análise multinível
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Background
In recent decades the increase in violent phenomena in some communities has reached epidemic
levels1-3; however, in some developed countries,
there has also been a decline of violence4,5. Sexual violence, either by intimate partners or not,
is widespread, mainly affecting women worldwide6-8. In Brazil, as in other countries, most violent episodes are related to alcohol abuse, illicit drug use, and access to weapons9,10. Not only
women, but also children and elderly, are most
at risk of being domestic violence (DV) victims.
Among studies of the elderly, the disabled or dependents tend to be the victims11,12.
In Brazil, after the feminist movement (from
1960 to 1980), the number of DV prosecutions
had increased9. However, only at the end of 2006
did Brazil pass the Maria da Penha Law, which
provides legal protections for DV13. The law represented an important achievement for women
and a significant advance on previous Brazilian
legislation for combatting domestic and family
violence against women14.
Although legislation concerning violence improved, Brazil still ranks seventh in world with
the most female homicides. About 4,465 female
homicides occurred in 2010 in Brazil15. Given
Brazil’s size and socio-cultural diversity, there are
also significant regional differences in the distribution of violence across the country16. However,
few studies have analyzed the distribution and
variation of DV throughout the country17.
DV has a significant impact on morbidity.
It affects not only victims but also their families and the rest of society6. National data show
that people who have suffered DV are at greater
risk of physical and psychological health problems than the general population, significantly
impacting healthcare spending. DV is also associated with absenteeism at work and school6,18.
Despite DV-associated problems, our knowledge
about the distribution of DV is lacking. Therefore, the objective of this study is to describe the
distribution of reports of physical violence at
home in Brazilian states between 2009 and 2014,
according to age, sex, period, and Human Developing Index (HDI).

Methods
This ecological study used spatial analysis techniques to describe the distribution of DV across
the country.

Brazil, the largest country in South America with a population of over 200 million people
(2015), includes a wide range of socioeconomic
diversity. The HDI in the Southeast, South and
Midwest regions of the country varies around
0.75-0.76, while in the poorer North and Northeast the figure lies between 0.66-0.67. Brazil is
divided into 26 states, in addition of the Federal
District. These states are located in five different
regions: the Southeast (four states), the South
(three states), the Midwest (three states and the
Distrito Federal), the North (seven states) and
the Northeast (nine states).
DV includes various forms of interpersonal
violence that occur in the family environment,
which can be practiced by aggressors with marriage ties, kinship connections, emotional bonds,
or domestic power relationships19. Physical DV
refers to violent acts involving the intentional
use of physical force with the aim to hurt, injure,
cause pain and suffering, or eliminate the person18. The variables included in this study are the
following:
Outcome variables: physical DV. Only the
reported cases of physical DV occurring in the
home were used according to residence. We excluded the cases of self-violence, acts of violence
by police, employers, persons with institutional
link, and by unknown persons.
Explanatory variables: residence state, HDI,
sex (male and female), two-year periods (20092010, 2011-2012 and 2013-2014) and age group
(< 10, 10-19, 20-59 and ≥ 60 years old).
Data sources
Demographic data were obtained from the
2010 population census and inter-census projections of the Brazilian Institute of Geography and
Statistics (IBGE)20. Information about the number of reported victims of DV by state, sex, age
group and two-year period were obtained from
the Information System for Notifiable Diseases
(SINAN)21. SINAN data are collected from notification forms of violence completed at health
units.
The DV rates per 100,000 inhabitants were
calculated for each geographic unit by sex, age
group, and period.
We prepared thematic maps using a georeferenced mesh of Brazil’s states (shapefile file available from the “Brazilian Institute of Geography
and Statistic” website)20.
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The thematic maps, using Brazil’s states as
geographical units of analysis, depict sex (one for
males and another for females), period, and age.
A bar chart used in conjunction with the thematic maps illustrates the distribution of DV by age
group and two-year period.
A multivariate Poisson regression model explains the risk of DV in Brazil22. Factors included
in the model were sex, period, age group (fixed
effects), state and HDI (random effects).
Model specification:
Y ~ Poisson (l)
log (mcases) = a + b1 * sex + b2 * age group
+ b3 * period + offset (log (population))
+ Ustate + UHDI
where, Ustate + UHDI are random effects.

Graphical models and maps were used to
present the results. All analyses were performed
with TerraView (version 4.2.2.) and the package
lme4 of R-Project (version 3.2.2) software.

Results
The overall average rate of DV reports almost
tripled from 2009-2010 to 2013-2014, increasing
from 6.40/100,000 to 18.19/100,000. The average rate of DV against women in the period was
greater than triple than that reported by men.
While in men, the overall average rates ranged
from 3.26/100,000 to 7.68/100,000 from 20092010 to 2013-2014, in women, the rates ranged
from 9.54/100,000 to 28.69/100,000 during the
same period. DV rates gradually increased in the
period for both males and females in almost all
Brazilian regions (Figure 1).

Age

Figure 1. Distribution of domestic violence rates in Brazil by period, sex and age (2009-2014)
RN = Rio Grande do Norte; PB = Paraíba; PE = Pernambuco; AL = Alagoas; MS = Mato Grosso do Sul; DF = Federal District; MG = Minas Gerais.
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In the 2009-2010 period, male DV rates
reached values higher than 19.5/100,000 in the
Midwest (Mato Grosso do Sul), in border areas
with Paraguay and Bolivia, and in the North (Roraima), along the border areas with Venezuela
and Guyana. In the 2011-2012 period, there was a
gradual increase of male rates in the South, Southeast, and North. In the last period, 2013-2014,
Mato Grosso do Sul in the Midwest, Tocantins
in the North, Minas Gerais in the Southeast, and
Santa Catarina in the South stood out amongst
Brazilian states reporting the highest rates of male
DV at 15/100,000 or above (Figure 2).
In women, only Mato Grosso do Sul in the
Midwest showed a rate higher than 50/100,000 in
2009-2010 period. In general, DV rates in women also grew gradually during the period under
study. By 2013-2014, four states showed DV rates

higher than 50/100,000 (Tocantins, Minas Gerais,
Rio Grande do Sul and Paraná) (Figure 2).
Male DV rates of the youngest and oldest
age groups (younger than 10 years old and older than 59 years old) were remarkable amongst
the Midwest states, while only the youngest age
group appear significantly higher in the South.
In the other areas, the male rates were reasonably
homogeneous amongst the different age groups
(Figure 1). Figure 2 indicates that the lowest male
rate was the 20-59 age group. In contrast, DV
rates of women aged 20-59 and also those aged
10-19 years were the highest in majority of Brazilian areas (Figure 1 and 2).
The rate of DV in Brazil in the 2011-2012 and
2013-2014 periods was 2.69 and 3.52 times greater than in the 2009-2010 period, respectively, independent of sex, age, HDI and state of residence.

Figure 2. Distribution of domestic violence rates in Brazil by age, sex and period (2009-2014)
RN = Rio Grande do Norte; PB = Paraíba; PE = Pernambuco; AL = Alagoas; DF = Federal District; MG = Minas Gerais.
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Discussion
Violence in the family environment accounts for
a significant proportion of the morbidity and
mortality rates in Brazil23. The rate of DV reports
increased gradually from 2009 to 2014 in Brazil.
From 2009 to 2014, DV notifications of female victims quadrupled those of male victims:
124,805 and 32,027, respectively. Our findings
indicated that the risk of DV is 3.84 times greater
in women. According to the World Health Organization (WHO), in last three decades there was
an increase of 230% in the number of violent
deaths of females in Brazil24.
We found that adolescents and adults (10-19
and 20-59 years old) are the age groups at risk
for DV. Violence against adolescents and young
adults is an important cause of early mortality
and reduced life quality25. In 1990, the Brazilian
Statute of the Child and Adolescent was created
in order to protect individuals under 18 years26,
and in 2007 new legislation focused on educating
young people about the subject of DV in the public school system13. Another Brazilian initiative

was the implementation in 2006 of the Surveillance System for Violence and Accidents (VIVA)
for gathering data about the magnitude of violence and accidents in Brazilian public health27.
VIVA provides continuous monitoring of DV, in
addition to other forms of violence27.
Despite these initiatives, the average rate
of violence against adolescents is still growing
(7/100,000 in 2009-2010; 15/100,000 in 20112012; and 19/100,000 in 2013-2014). For adult
victims (20-59 years old) the situation is no
different; our findings indicate rising incidence
rates for this age group (7/100,000 in 2009-2010;
16/100,000 in 2011-2012; 22/100,000 in 20132014).
The risk of DV in children (younger than 10
years old) also increased during the period under study (5/100,000 in 2009-2010; 10/100,000 in
2011-2012; and 11/100,000 in 2013-2014). Physical aggression against children is still a common
practice (67.4%) in Brazil28. Violent injuries to
children also stand out in medical emergencies
(55%)28. A study carried out at public health services in Rio de Janeiro/Brazil (2001) indicated
that about 10% to 25% of parents commit minor physical violence against children29. In an urban center located in southeastern Brazil (2005),
a study detected that about 44% of students at
public schools had already experienced physically aggression in their homes30.
For DV against older people (older than 59
years old), our findings indicated that the risk
of DV almost doubled from 2009-2010 to 20132014. The average rate of DV reports ranged from
6/100,000 to 11/100,000 over the period. One recent Brazilian study indicated that about 10% of

Table 1. Sex, age and period effects on the rate of domestic violence over 2009-2014.
Fix effects

Categories

RR

95% CI

p-value

Sex
reference - female

Male

0.26

0.26

0.27

0.0001

Age group
reference - < 10 years old

10-19

1.56

1.53

1.59

0.0001

20-59

1.74

1.71

1.77

0.0001

≥ 60

0.79

0.77

0.81

0.0001

2011-2012
2013-2014

2.69
3.58

2.65
3.52

2.73
3.63

0.0001
0.0001

Period
reference - 2009-2010

*Multilevel Poisson model was used to estimate the rate ratio of domestic violence in Brazil. The factors included in the model were: 1)
Fix effects: sex, age group and period; 2) Random effects: state and Human Development Index.
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The risk of DV in men was 3.85 times (74%) lower than in women, independent of period, age,
HDI and state of residence. The highest risk of
DV occurred in the 20-to-59 age group (Adjusted
Relative Risk (RR) = 1.74, reference age group: <
10 years). Compared to the younger age group,
the risk of violence falls 21% in people aged 60
or more, but increases 56% for those aged 10-19
years, independent of sex, period, HDI and state
of residence (Table 1).
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the elderly are victims of DV12. The risk of DV
amongst the elderly seems to be greater for those
who are physically dependent and mentally ill11.
Although research findings represent official
data, some limitations need to be considered. The
increase of DV reports during the study period
could reflect new policies focused on women that
were implemented in 2000s. The passage of the
Maria da Penha Law (7 August 2006) has contributed to an upsurge in reports of violence to
health services13,14. However, several factors still
contributed to an underestimation of the real
context of violence in Brazil. Reporting is compulsory only for children, adolescents, elderly
and female adults26,31-33, but not for male adults,
thus reducing the validity of indicators for adult
male DV. Surveillance workers also frequently
disregard the need to notify. Notifications in basic health units are less frequent due to fear of
aggressor’s revenge by both the victim and his acquaintances as well as health professionals. Most
patients do not recognize violence as a responsibility of the health care system, so they do not feel
it necessary to report cases of aggression at public
health facilities. Notification occurs mainly when
the victim receives hospital care after a DV event,
so it is possible that the reports reflect mostly se-

Collaborations
NCP Rodrigues conceived of the study, participated in its design and coordination, helped to
draft the manuscript and performed the statistical analysis. All authors helped to draft the manuscript, read and approved the final manuscript.

vere cases of physical aggressions and those most
likely reported to the police. Finally, the lack of
privacy in public health services also discourages victims from filing reports34-37. All the factors
mentioned above can contribute to underestimates of DV to varying degrees according to the
specific contexts of each state.

Conclusions
Violence occurring in the family environment accounts for significant morbidity and psychological distress. Public policies focusing on violence
have sought to curb its use and promote a culture
of peace38. Numerous governments have signed
international agreements recognizing the need
to develop broad multi-sectorial approaches to
prevent and minimize violence, especially against
women. Despite these initiatives and many others, more efforts are needed to combat the growing problem of violence in Brazil. Institutional
and legal reforms still need to be implemented
in order to reduce DV39-41. Our findings illustrate
the magnitude of domestic violence across different states in Brazil, which could be an important
base for future research and policies.
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